It is known [1, 2] that a flat boundary of liquid metal becomes unstable in a strong electric field. The development of instability results in conic cusp singularities, from which the strengthened field initiates emission processes [3] [4] [5] [6] . The description of these processes is a key problem of the electrohydrodynamics of conducting fluids with free surfaces; interest in this problem is largely caused by the practical use of liquid-metal sources of charged particles. The progress in this field is associated with Taylor's work [7] , where it was demonstrated that the surface electrostatic pressure P E for a cone with angle 98.6 ° depends on the distance from its axis as r -1 and, hence, can be counterbalanced by the surface pressure P S ~ r -1 . Since the force balance is violated at the cone apex, Taylor's solution cannot be treated as the exact solution of the problem of equilibrium configuration of a charged surface of conducting fluid and only represents the possible asymptotic form at r ∞ . At the same time, it turned out that Taylor's solution nicely describes the experimentally observed surface shape before the instant of singularity formation. It was pointed out in [3] [4] [5] [6] that the angle of incipient conic formations is close to the Taylor cone angle.
What is the reason for such a coincidence? One may assume that the mechanism for the formation of conic cusps with an angle of 98.6 ° during a finite time is not directly associated with the static Taylor model. A high reproducibility of experimental results and a weak dependence of fluid behavior at the final instability stages on the geometry of the system suggest that the behavior of fluid near the singularity has a self-similar character.
Let us check the validity of this hypothesis. Consider the potential motion of an ideal fluid occupying the region bounded by free surface z = η ( x , y , t ). We will assume that the vector of an external electric field is directed along the z axis and equals E . The velocity potential Φ of fluid and the electric-field potential ϕ satisfy the Laplace equations with the following boundary conditions: (1) where α is the surface tension coefficient and ρ is the density of a medium.
We are interested in the dynamics of formation of a singular profile for a conducting fluid. It is natural to assume that the electric field near the cusp appreciably exceeds the external field; i.e., |∇ϕ| ӷ E . In this case, the interface evolution is fully determined by the intrinsic field, which decreases with distance from the singularity. One can thus use the condition (2) instead of the field uniformity condition (1). This agrees with the assumption about the universal behavior of a fluid in the formation of a singular surface profile, because it allows the fluid motion near the singular point to be analyzed without regard for the particular geometry of the problem. The applicability of condition (2) will be discussed below in more detail after establishing some regularities for the dynamics of a conducting fluid near the singularity. Note that the pos- The formation dynamics is studied for a singular profile of a surface of an ideal conducting fluid in an electric field. Self-similar solutions of electrohydrodynamic equations describing the fundamental process of formation of surface conic cusps with angles close to the Taylor cone angle 98.6 ° are obtained. Let us consider the most important case of the axially symmetric perturbation of the surface. Taking into account that, after substitutions where r = , the equations of motion become dimensionless and do not contain any physical characteristics, one obtains 
where τ = t c -t and t c is the collapse time. This substitution occurs due to the fact that Eqs. (3)-(9) are invariant about dilatations i.e., it occurs, in fact, from dimensional considerations (c is an arbitrary constant). Note that the initial electrohydrodynamic equations with condition (1) do not permit one to introduce any self-similar variables.
Substituting Eqs. (10)- (14) in Eqs. (3)- (9), one finds that the functions , , and obey the following set of partial differential equations: (10)- (14), the surface profile forms first at the periphery and then extends to the center r = z = 0 (the scale decreases as τ 2/3 ). This implies that the formation of conic cusps at t = t c is described by those solutions to the set of Eqs. (15)- (21) which provide conic asymptotic shape of the surface. In such a situation, the presence of asymptotic solutions for which ~ at ∞ is the necessary condition for the validity of our assumption about the self-similar nature of conic formations.
Analysis of Eqs. (15)- (21) 
